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Sept ember 24, 2001

Dr . Scott Masten
Of fi ce of Chemi cal  Nomi nat ion and Selec tion
NI EHS/NTP
P. O.  Box 12233
Researc h Tri angle Park,  NC 27709

Re: Comment s on the Subs tances  Nomi nat ed to the NTP
for Tox icologic al St udi es and Test ing Recommendati ons;
FR Doc.  01-18481; 66 Fed. Reg. 38, 717 ( Jul y 25,  2001)     

Dear  Dr . Mas ten:

Gr eat Lakes Chemic al  Corporation ( GLCC)  is  prov idi ng comment s t o t he National
Toxi col ogy  Program ( NTP) on cer tai n substanc es nominated t o the NTP for  toxi col ogi cal
st udies  and on the t est ing r ecommendati ons  made by  t he Interagenc y Commit tee f or Chemi cal 
Ev al uat ion and Coordination (ICCEC) on May  8, 2001.  See 66 Fed. Reg. 38,717 ( July 2̊5,
2001).  GLCC commerc ial ly manuf act ur es bot h Pentabromodiphenylether (Penta-BDPE, CAS
32534-81-9) and Oc tabromodiphenylether (Oc ta-BDPE,  CAS 32536-52-0) , bot h of whi ch have
been li sted in the FR noti ce.  Whi le we do not isolate the t hree other speci fic  poly brominat ed
di pheny let hers ident ifi ed in the not ice, t hese are pres ent  ( in consi der abl y dif fer ent
conc ent rat ions)  in Pent a-BDPE and/ or  Oc ta- BDPE. 

Summary

GLCC encourages  the NTP to plac e t he three s pec ifi c brominat ed diphenyl ether  is omers  in
thei r f uture testi ng pr ogr ams.  Furt her , s hould NTP chose to pr oceed, we would be wi lli ng to
pr ov ide support  in t he for m of manpower , mat eri als , analyt ic al met hods and other r es our ces  t o
as si st in the c onduc t of s tudies on these is omers.   These is omers in parti cular  have been
receivi ng a consider abl e amount  of  attenti on by  envi ronmental c hemis ts and others. 
Information so far  woul d i ndicate that expos ures t o the is omers  ar e qui te low and al so dif fuse in
the env ironment .  Based on t he cur rent manuf act uri ng and use pr ocess es inv ol ving c ommer cial
Pent a- and Octa-BDPE s it appears unlik ely  at t his  t ime that  facil it ies  curr ent ly pr oducing or
us ing t he commerci al  pr oduct s are the s our ces of 2, 2’ 4,4’-Tet rabromodipheny l ether [5436-43-
1] , 2,2’,4,4’,5-Pent abr omodi phenyl  ether [ 60348-60-9], and 2,2’ ,4, 4’ ,5, 5’- Hexabromodipheny l
et her [ 68631-49-2]  i n areas and bi ot a whic h are geographic al ly remot e f rom t hes e l oc ati ons .

GLCC (either  di rec tl y or as par t of the Amer ican Chemis try  Council s  Br omi nated Fl ame
Retardant Indus try  Panel) has c onduc ted a number of in vit ro and i n viv o health ef fects  st udies 
us ing s tandardi zed prot ocols  on the commer ci al penta-BDPE and octa-BDPE pr oduct s.  A li st
of  t he studi es for  each of  t hes e produc ts can be f ound in Tables 1 and 2. Many of these st udies 
were conduct ed for  purposes of ass es sing t he potenti al haz ar d t o wor ker s who may c ome i nto
cont act  wi th these s ubs tances i n t he cours e of manuf act uri ng or  pr oc ess ing t he subst anc es. 
Thes e exis ti ng studi es may  be usef ul  to some ex tent for  as sessi ng the hazards of s pecif ic
congeners potentiall y encounter ed by  the general population thr ough the envi ronment,  the
ty pes of s tudies r ec ommended by  the ICCEC ar e more r elevant to the nature and modes of
ex posur e f or  a low l evel, di ffuse envir onmental  cont ami nants .
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Answers to Specifi c Requests for Public Comment 

In t he Feder al Regis ter  Noti ce the NTP ident ifi ed a number  of areas for  whic h t hey  were
seek ing publ ic comment from int erest ed par ti es.   GLCC want s to addresses t hese bel ow.
However , i f there ar e other questi ons or f ur ther c larif icati on needed, GLCC would be happy  t o
meet  and dis cus s t hese wit h NTP.

A.   Status  of On Goi ng or Pl anned St udi es: 

GLCC does not have any in vi tro or  i n v ivo t oxi col ogical s tudies or phy sic al /chemi cal proper ty
st udies  underway or planned at thi s time, ei ther on the indi vidual  c ongeners  or  the commer ci al
Oc ta- or Penta- BDPE produc ts .  GLCC has  informed t he EPA of our  intent to cooperat e wit h
them in the Vol unt ar y Chil dr en  s Chemic al Ex pos ure Pilot Program ( VCCEPP) by  spons or ing
both of  the commer ci al products  in t he ini ti al (Ti er  1)  port ion.  The detail s of what i s i nv olv ed in
the commit ment wil l not  be detailed her e, but t he natur e of the commitment  i s t o do a s creening
level r isk  assessment using a c ore s et of defined st udi es and exposure model s.  This 
commitment  c oul d r equir e GLCC t o c onduc t a s tudy on reproduc tiv e t ox ici ty (OECD 415/ 421).
It  most  li kely would invol ve the use of  commerc ial  Pent a-BDPE.  A decis ion on t his  will  be
made later  t his  year .

GLCC, on behalf  of  t he indus tri al consorti um, ACC- BFRIP recentl y had di scuss ions wit h Dr.
Pr as ada Kodavanti,  who is worki ng wi th the USEPA i n Res ear ch Tr iangl e Park , NC.   He has 
request ed small  quantit ies  of s everal c ommer cial brominated diphenyl  et her  product s and
2, 2  4,4 -t et raBDPE.  We were told that the s amples  are to be us ed in a study  that wi ll look at
mechani sms  f or neurotox ici ty  among a number of dif ferent c ompounds .

B.   Produc ti on lev el s and Us e Patt er ns

As  i ndi cat ed pr evi ously , GLCC does  not manuf act ure f or commerci al purposes  any of the
indi vidual  i somers  i dentif ied i n t he FR noti ce.   The Br omi ne Sc ience and Env ironment  Forum
(BSEF) hav e compil ed approxi mat e v ol umes f or  the c ommer cial Penta and Octa-BDPE in t he
Nort h Amer ic a f or the 1999 c alendar year:

Octa-BDE ( OBDPO) 1,375  metr ic tons
Pent a-BDE (PBDPO8, 290 metr ic  tons

Oc ta-BDPE is  us ed al mos t exc lus ively  as  an addi tiv e flame retar dant in thermopl ast ic  ABS t ype
of  poly mer s,  commonl y used i n maki ng el ect ronic  and electr ic al equipment housings more
resi stant to ignit ion f rom i nternal and ex ternal i gniti on sourc es.   It is parti cul ar ly wel l sui ted f or
this  appli cation bec aus e i t wil l mel t and be well incor por at ed int o the poly mer  st ructure at  ABS
pr oc ess ing t emperatures .  Penta-BDPE is  most  commonl y f ound in flame retar ded f lex ible
poly urethane foam.   Flame retar ded poly urethane foam is  found i n uphols ter ed furni ture, 
tr ansportati on products  or  other applic ati ons c overed by s tate or feder al fl ammabi li ty standards
for ins tit ut ional,  c ommerc ial or c onsumer pr oducts .  Hi stori c uses  around the worl d hav e f ound
it  t o be used i n t he oi l i ndust ry as  a mat er ial  us ed in of fs hor e oil  fi elds and as  a component of
igni tion r es ist ant  hydr aul ic  fl uids.   GLCC i s not aware of  any uses in these appli cations for
many  years .
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C. Human Exposure/ Env ir onment al  Oc cur rence

The number  of work er s i nvolv ed in manuf act ur ing thes e t wo subst anc es  in the US is quite
smal l ( exact  numbers  ar e c onsidered propri et ary , but  ar e wel l below 100).  Manufac turing
oc curs at our manufacturing operat ions in Southern Arkansas.   Releas es to the envi ronment
were repor ted prev iousl y t o the OECD as  part  of  our indust ry s vol untar y produc t s tewar dship
commitment .  In 1998 releases of Oct a-BDPE were es ti mat ed to be ~5000 pounds /year,  all to
the air .  Releases  of Pent a- BDPE wer e esti mated at  22,000 lbs.,  al l to a s ec ure, off sit e l andfi ll. 

Reports  in t he sci entif ic li ter ature indic at e t hat  t he thr ee congeners of inter est  t o t he ICCEC
have been found in l ow concentr ati ons i n f reshwater and mari ne lif e and al so in human breast 
mi lk .  There have al so been report s of findi ng low ( pg/ m3)  c onc ent rations of  certain lower 
br ominated DPE  s ( pr edominantly  2, 2, 4,4-tetr a and 2, 2,4,4, 5- penta-  bromodi pheny let hers in
the air  ar ound the Great Lak es.   Highes t l ev els  were near Chicago (3-year av erage of  33
pg/m3 as 2,2,4, 4-t et rabromodipheny lether). 

Based on exi sti ng healt h eff ect s dat a and current ex pos ures,  there appears  t o be a
cons iderable margi n of saf et y ( MOS) bet ween the conc ent rat ions bei ng found and the effect
conc ent rat ions seen in the avai lable st udi es .  For  example, in a r ec ent ly compl eted ris k
as sessment  of Pent a- BDPE, European Union est imated a MOS of bet ween 12, 000 and 84, 000
for inf ant s exposed to Penta-BDPE at  concent rat ions in the r ange of 3 ng/g of l ipi d (a
conc ent rat ion beli ev ed to be at  the ext reme high end of  the dat a s et ).

Conclusion

The thr ee br omi nat ed di pheny l ether isomer s rec ommended for study by  the I CCEP are wort h
furt her  ev al uat ion by t he NTP. These subst ances  ar e not  pr oduced or used f or  any c ommer cial
purpose and their pr esence i n t he envir onment r epr es ent s a diff use hist ori c source, not  li kely to
be associated with t he cur rent manuf act uri ng or  us e of the c ommerc ial Pent a-  or  Oc ta-BDPE  s. 
The commer ci all y available c ompounds  have been reasonably well studi ed and f urt her  s tudies 
ar e bei ng consi der ed under  t he VCCEPP.  However , t he pr esenc e of t he 2, 2 4,4 -
tetr abr omoDPE ( and t o a less er degree t he 2, 2 , 4,4 , 5 and 2, 2 , 4,4 , 5,5  s pecies) in a var iety of
envi ronmental c ompar tments  and in br eas t mil k prov ides the NTP an oppor tunit y t o provide
important data on the effect s at env ironment all y r el evant concentr at ions. Data on the
commerc ial  product s,  while helpful  i n assess ment of haz ard t o human health, wil l not  address 
al l the data needs  r ecommended by the I CCEP.   Without NTP invol vement, it is  unlik el y t hat 
st udies  on c arc inogenic ity , neurot ox ici ty and other higher  t ier ed st udi es would be perf ormed on
thes e i somer s.

Si nc erely, 

Robert Campbell 
Di rector, Corporat e Regulatory Aff ai rs
Gr eat Lakes Chemic al  Corporation
1801 Hwy 52 NW
West  Lafay et te,    IN 47906
765- 497-6173
rc am pbe l@g lc c.c om
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Tabl e 1
OBDP O T oxi cology S um mar y.

TEST RESU LTS
Water S olu bility+ < 1 ug/L

Vapo r P ressu re+ 6.59  x 10-6 Pa

Octanol/Water P artition  Co efficien t+ 6.29 

Oral LD 50 > 28 ,00 0 m g/kg

Derm al LD5 0 > 2,000  mg /k g

In halation  L C50 > 50  mg /L

Ey e Irritation No t an irritant

Sk in  Irritation No t an irritant

Am es+ No t mutagenic

Sister Chrom atid E xchan ge Did not in du ce

Unscheduled DNA Synthesis Did not in du ce

Ch ro mosome A berratio n Did not in du ce

Gu in ea Pig  S kin  Sensitizatio n+ Did not in du ce

28  D ay Rat O ral (D iet) Hepatic centrilobu lar h ypertrop hy @ 100 , 1 ,0 00, 10 ,0 00 ppm  d iet:, scattered
necrosis @ 1 0,0 00 pp m (~1,00 0 m g/k g/d); Liver w t increased .

90  D ay Rat O ral (D iet) Effects co nsistent w ith  ab ov e @ 10 0, 1,000 , 10,000  p pm diet/d.

14  D ay Rat Inhalatio n; 8 h r/d Hepatocyto megally & deg eneratio n at ≥ 1 2 mg/m3; N OEL  = 1.2 m g/m 3.

90  D ay Rat Inhalatio n; 6 h r/d 5  d/wk + Hepatic centrilobu lar h ypertrop hy @ 15 & 2 00  mg /m3 ; Liv er wt in creased @ 2 00 
mg /m 3;  NO EL  = 1.0  m g/m 3; NO AEL  = 15  mg /m3 .

Rat Dev elo pm ental  (Day  6-15  of Gestation) Develop men tal toxicant
NO EL  = 25 mg /kg /d (m aternal); 2 .5 mg /kg  (fetal).

Rabb it Dev elopm ental (D ay 7-19 Gestatio n) No t a d evelo pmental tox icant
NO EL  = 5 m g/kg/d (Sligh t fetoto xicity @ maternally  toxic d ose).

+Studies Per for med under G ood Laborator y Practices using t he current  commercial pr oduct .
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Tabl e 2.
PeBDPO Toxicology Summary. 

TEST RESU LTS
Water Solubility+ 13 .3  ug /L (S um for C omm ercial P rod uct);

  2.4 u g/L  (2,2 ,4 ,4 ,5 - P eB DPO );
10 .9  ug /L (2 ,2 ,4,4 -TeBDP O)

Vapo r P ressu re+ 4.69  x 10-5  Pa

Octanol /W ater Partitio n C oefficient+ 6.58 

Oral LD 50 7,40 0 o r 5 ,8 00 mg/kg  in  male or female Wistar rats, respectively

Derm al LD5 0 > 2,000  mg /k g

In halation  L D50 > 20 0 m g/L 

Ey e Irritation Slig ht irritation

Sk in  Irritation No t an irritant

Am es No t mutagenic

Ch ro mosome A berratio n+ Did not in du ce aberrations

Gu in ea Pig  S kin  Sensitizatio n+ Did not in du ce

28  D ay Rat O ral (D iet) Hepatic centrilobu lar h ypertrop hy @ 100  & 10 00 ppm ; Thy roid hyp erp lasia &
in creased liver wt @ 1,000  p pm; NO EL  < 100  p pm (< ~1 0 m g/k g/d).

30  D ay Rat O ral (D iet) NO EL  = 1 m g/kg/d (highest do se tested).

28  D ay Rat O ral (G av age) Hepatic hy pertroph y; Liver w t increased  @ 25 0 m g/k g/d; NOE L not stated.

90  D ay Rat O ral (D iet) Hepatocyto megally @ d 2 8 &  9 0 @ 2, 1 0 o r 1 00  mg /kg /d  (except in  2 mg /kg /d
females); Th yro id hy perplasia; T4 decreased @ 1 0 &  1 00 mg/kg /d @ d  2 8 b ut no t
@ d 90; Liver w t increased  @ 10 0 m g/kg/d; NO EL < 2  m g/k g/d .

Rat Dev elo pm ental No t dev elo pm ental to xicant @ 20 0 m g/kg/d (highest do se tested).  N OE L =  10 
mg /k g/d  (m atern al).  NO EL = 100  mg /k g/d  (fetal).

In  V itro D ermal Ab so rbtion  in R at an d
Hu man S kin  (using 2,2 4 ,4 -T eBD PE) <2 % of app lied dose absorb ed  (h uman), < 15%  abso rbed (rat)

+Studies Per for med according to Good Labor at ory Pr actices using the cur rent commer cial product.


